Postillumination adenosine triphosphate synthesis in Rhodospirillum rubrum chromatophores. II. Stimulation by a K+ diffusion potential.
Addition of valinomycin, nonactin, or monactin plus KCl in the dark to preilluminated chromatophores induced the synthesis of a large amount of ATP. This stimulation of postillumination ATP synthesis by a dark-imposed K+ diffusion potential was different from the stimulation caused by addition of permeant anions or cations in the light, since it increases when the pH of the light stage decreased from 8.0 to 6.0. It was thus most pronounced when the chromatophores were preloaded with protons but the light-induced proton concentration gradient (deltapH) was low. Imposition of a Kplus diffusion potential resulted however in stimulation of ATP synthesis even when the light-induced deltapH was already above the threshold value required to initiate postillumination ATP synthesis. This situation was realized when valinomycin plus KCl were added in the dark to chromatophores preilluminated above pH 6.7 with thiocyanate as the permeant anion, and the amount of ATP formed was the sum of the yields obtained with each of these affectors by itself. On the other hand addition of thiocyanate together with valinomycin plus KCl in the dark led to inhibition of ATP synthesis. In this case the permeant anion could not affect the light-induced deltapH but it did eliminate the diffusion potential by decreasing the difference between the permeabilities of Kplus and the anion present in the reaction mixture.